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(57) Abstract Mobile telecommunications system with an alerting service that enables users of a positioning service to automati- 
cally receive a text message on their mobile telephone when they are in each other's proximity. The above-mentioned users supply 
the provider of the alerting service with a list of persons whose proximity must be signalled. 
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Title: Mobile telecommunications system with alerting service 

A, Background of the invention 

The invention relates to a telecommunications system for mobile cellular 
communication and a method for application in the system, which telecommunications 
system comprises: 

positioning means providing for the determination of the location of an individual 
mobile terminal belonging to the telecommunications system, 
memory means providing for, at the request of a first user of a mobile terminal, the 
storage, or restorage with modified content, of a list of other users of mobile 
terminals selected by the first user of a mobile terminal, whereby said memory 
means also provide for the storage of location data originating from the positioning 
means, for which purpose the memory means are linked to the positioning means, 
which location data refers to mobile terminals of first users and other users from 
the stored lists, 

comparison means providing for the comparison of location data of the mobile 
terminal of the first user and mobile terminals of the other users selected by him, 
whereby said comparison means provide for the generation of a proximity signal 
that is a measure of the distance between the mobile terminal of the first user and 
the mobile terminal of another user from the list of other users. 

A similar telecommunications system is known under the name CellPoint 
This well-known system enables a subscriber of a GSM network to create a list of the 
names and telephone numbers of friends, acquaintances or family members for a service 
provider on that particular GSM network. When the subscriber subsequently wishes to 
locate a person from the list, he sends a request to the service provider to determine the 
location of that person (or rather the location of that person's mobile telephone). The 
system thai sends the location of the person being traced to the subscriber in the form of 
a text message (SMS). This SMS message also indicates the distance between the 
subscriber and the other user based on the comparison of location data. 

This prior art technology therefore enables the location of the person being 
traced to be determined in the system at a time specified by the subscriber of the 
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positioning service. At that moment, the subscriber and the person being traced may be 
too far away from each other to allow personal contact within a short time and therefore 
often not at the desired time. Another person from the list may, however, be in the 
vicinity but is not being traced because the subscriber has not sent a search request for 
that person. 

B. Summary of die invention 

The aim of a telecommunications system in accordance with the invention is 
to obviate the aforementioned drawbacks by creating a system that enables users of a 
positioning service to automatically receive a text message on their (GSM) telephone 
when those other users are in each other's. They do not need to send a command to this 
end. The positioning service thus becomes an alerting service. 

A telecommunications system in accordance with the invention is 
characterised in that the positioning means provide for the detemiination of the current 
location of mobile terminals of first users and of mobile terminals of other users from 
the lists of other users at a time determined in the telecommunications system, and in 
that the comparison means provide for the generation of a proximity signal if and when 
the current distance between the mobile terminal of the first user and at least the mobile 
terminal 0 f one other user from his list of other users fells below a predetermined value. 
This ensures that an action results when users of the service are in each other's 
proximity and not at a moment at which personal contact is improbable. 

In accordance with a first preferred embodiment of the invention, the 
telecommunications system is characterised in that it provides for the sending of a text 
message to the first user in response to the generation of a proximity signal for the first 
user and at least one other user from his list of other users. If the list of 'other users' 
contains more than one person, the message from the alerting service must indicate 
which of the 'other users' is in the vicinity. This can be achieved in a GSM system by 
sending a text message generated by the telecommunications system. 



In accordance with a second preferred embodiment of the invention, the 
telecommunications system is characterised in that the text message sent to the first user 
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contains the telephone number of the mobile terminal of the at least one other user. If the 
text message sent to the subscriber of the alerting service contains the telephone number 
of the person from his list who is in the vicinity, the subscriber can immediately contact 
that person without first having to look up the number. 

In accordance with a third preferred embodiment of the invention, the 
telecommunications system is characterised in that it provides for the sending of a text 
message to the at least one other user in response to the generation of a proximity signal 
for the first user and at least one other user from his list of other users. When the other 
user in the vicinity of the first user is notified of this proximity in a text message, he can 
also take the initiative to contact the first user. The other user could also be a company 
that could, for example, send an advert or notice of a special offer to the first user when 
he is in the vicinity. 



In accordance with a fourth preferred embodiment of the invention, the 
telecommunications system is characterised in that the text message sent to the at least 
one other user contains the telephone number of toe mobile terminal of the first user. 
Again, the advantage of this method is that the number does not have to be looked up 
before contact is made. 

In accordance with a fifth preferred embodiment of toe invention, toe 
telecommunications system is characterised in that the memory means are linked to a 
multimedia network, for example toe Internet, which link allows toe first user of a 
mobile terminal to store, or re-store with modified content, in toe memory means a list 
of other users of mobile terminals selected by the first user of a mobile terminal. This 
embodiment enables the user to create and manage lists of 'other users' in a simple and 
user-friendly manner. 

A method in accordance with toe invention is characterised in that it 

comprises: 

toe determination of toe current location of mobile terminals of first users and the 
mobile terminals of other users from the lists of other users at times specified in 
toe telecommunications system, 
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the generation of proximity signals if and when the current distance between the 
mobile terminal of the first user and of at least one other user from his list of other 
users falls below a predetermined value. 

C. Reference 

http://www.cellpt.com CellPoint website 



10 D. Brief description of the drawing 

The invention will now be explained in more detail by means of a 
description of an embodiment with reference to a drawing in which: 

Fig. 1 is a schematic representation of a telecommunications system in 
accordance with the invention which also includes the link to a multimedia network (the 
is Internet); 

Fig. 2 shows the various possible states of the system when sending text 

messages; 

Fig. 3 is a schematic representation of the program steps for controlling the 
telecommunications system in accordance with die invention. 

20 

E. Description of an embodiment example 

The telecommunications system for mobile cellular communication in 
accordance with the invention may, for example, form part of a GSM network, which 
25 network then provides an alerting service. 

In Fig. 1, (1) is a first user of the alerting service. The first user (1) can gain 
access to a multimedia network, the Internet (3) in this example, via a connection (2). 
Millions of computers are connected to the Internet worldwide, including a server (4) of 
30 a service provider for the alerting service. This server receives data from the service 
users in the form of session data (SD). This data is necessary for the initial registration 
for the service, the entry of lists of other users into the memory means, database (5), and 
for editing such lists at a later stage if necessary. The lists in the database (5) contain 
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identification data (UD) relating to the users of the service such as names and telephone 
numbers and the current location data (LD) of the users. In the outlined embodiment of 
the invention, the location data is derived by the server (4) of the service provider from 
the location measurement data (LMD) originating from the mobile telecommunications 
network (8) to which the first user (1) and the other users, of which (10) is one user, are 
connected. Mobile telephones are fitted with modified SIMs (Subscriber Identification 
Modules) in this embodiment As a result of this (software) modification, such telephone 
sets are able to send data relating to the nearest base station (based on reception 
strengths) via the mobile telecommunications network (8) to the server (4) of the service 
provider at regular intervals. User locations are therefore determined by the server (4) 
based on location measurement data (LMD). Only indirect use is made of location data 
present in the actual mobile telecommunications network in this embodiment The 
positioning means are distributed across the network (8) and the server (4) in this way. 
One of the reasons for choosing this solution is because the use of all of the location data 
present in a mobile network is not automatically permitted. If, with their permission, the 
manager of a mobile network allowed a group of subscribers of that network to directly 
use the location data in the network, the service provider would not have to determine 
the current locations of users itself and the mobile telephones would not have to be 
modified. As an alternative to the embodiment described here, mobile telephones used 
for alerting service purposes could be fitted with independent positioning means (such as 
GPS receivers) that could send their data to the server of an alerting service provider via 
the mobile network. Modified mobile telephones would also have to be used for this 
alternative embodiment 

In the described embodiment, another user (10) of the alerting service gives 
his permission to be included in the list of the first user via an Internet (3) connection 
(1 1) so that the location of his mobile telephone can be recorded in the database (5). It 
should be noted that the subscriber of the mobile telecommunications network, referred 
to here as the 'other user', may also be a c first user' with his own list of 'other users*. 
Where the term 'list members' is used in the remaining text, this refers to a first user 
together with the other users from his list of other users. A user of the alerting service 
can be a fellow list member of other users of the alerting service via various lists. 
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Comparison means are Unked to the database (5) in the form of a comparator 
(6). This allows the locations of the first and other users to be regu larly compared with 
each other for each list of first and other users. When the distance between two (or more) 
list members falls below a pre-determined value, a proximity signal (PS) is generated. 
This can be achieved in practice as follows. In a mobile telecommunications system, a 
number of geographically linked base stations are grouped together in a coverage area 
which has a code, known as the 'Location Area Code' (LAC), assigned to it Each base 
station in the geographically determined group therefore has the same LAC. The area 
covered by the telecommunications network (8) is divided into a number of LAC areas 
with an equal number of LACs. Each base station in a specific LAC area has a unique 
number, the 'Cell ID*. The combination of an LAC and a Cell ID provides the location 
of one specific base station. If two users of a mobile telecommunications network have 
the same LAC they are located in the same LAC area. Only when both users' Cell ID is 
also identical can it be established that they are in each other's proximity for the purpose 
of the alerting service. It is also conceivable that the absolute positions of base stations 
can be deduced from the location measurement data (LMD) and converted into positions 
on a geographical map. The distance between two base stations involved can then be 
determined with the aid of an appropriate algorithm. This requires extra software and 
calculation time. The advantage of this is that cell size has less influence on the 
reliability of the proximity signal. The size (range) of a cell in the Netherlands can vary 

from 500 m to 5 km. 

When a proximity signal is generated, the SMS server (7) is prompted to 
send a text message (SMS) to the two (or more) list members involved via standard 
voice and data channels (9) and (12). Such a text message may read: "XYZ is nearby, 
telephone number 1234567". Those involved can then telephone each other to arrange to 
meet up, for example. If the other user is a company, for example an outlet of a retail 
chain, the message could read: "<company name> is nearby, outlet <address>'\ In this 
case, receipt of the message by the other user could prompt an advert message in the 
form of a second text message from the location of the other user to the first user. 
Alternatively, the company involved, as a user of the alerting service, could prompt the 
SMS server (7) to send an advert within the first text message. 



As described above, the database (5) contains lists of first users and their 
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other users (to be indicated by the first users). Each list contains the necessary 
identification data (for example names and telephone numbers) of the related subscribers 
of the mobile telecommunications network (8). The relationships between subscribers, 
users of the alerting service, are included in the database as part of the user information. 

5 

Simply sending a text message each time two users from the same list are in 
each other's proximity may lead to the following problem. If one of the two users briefly 
uses a different base station, whether or not this is due to a brief relocation, a proximity 
signal will be generated again when he returns to the original base station, which means 
10 that both users will receive a text message again. This is not desirable since they already 
know that they are near each other. In order to prevent this, an SMS message status is 
also recorded in the database (5) as indicated in Fig. 2. , . 

In Fig. 2 the original status 'No SMS message sent 9 (20), indicated by an O 

is in the database (5) in the described embodiment, corresponds to the situation in which 
proximity has not yet been established. If a proximity signal is generated when two users 
from a list alter each other's proximity, an SMS message is sent to both users and the 
status changes to *SMS message sent F (21), indicated by an S in the database (5) in the 
described embodiment This status remains valid until one of the list members clearly 

20 moves to another location such that the LAG changes from the one which caused the 
proximity signal to be generated. The status then changes to 'SMS message sent 11% (22) 
indicated by a Z in the database (5) in the described embodiment If one of the two list 
members then moves such that their LACs are again identical within a predetermined 
time span Tl, a situation evidently occurs in which both list members travel together for 

25 some time and enter areas covered by a succession of different base stations. The status 
4 SMS message sent I' (21) then becomes valid again. If the status *SMS message sent IF 
(22) is valid and the LACs of both list members remain different after a pre-determined 
time span Tl , it is then assumed that the system must wait until they enter each other's 
proximity again and the original status *No SMS message sent* (20) becomes valid 

30 again. 

The database (5) thus contains three files: one in which the user data and the 
mutual relationships are recorded, one in which the location data and corresponding user 
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identifications are stored and one in which the 'SMS status* can be found. 



Fig. 3 demonstrates how the software in the server (4) co-ordinates the three 
files. If a user's mobile telephone automatically connects to the server to send the 
location measurement data, the identification (the telephone number) of the user is 
sought so that the data can be stored in the appropriate place within the database. Once 
the telephone number is found, the derived location data is stored. The relationships of 
the user involved are then examined. The corresponding location data for each existing 
relationship is taken into consideration. If there is corresponding location data within 
certain boundaries (in the described embodiment: LAC and Cell ID are equal), the 'SMS 
status* (O, S, or Z) is then examined. If corresponding location data exists, but an SMS 
has not yet been sent, the telephone number of a related nearby user is called up from the 
location data file. An SMS message containing the telephone number found is then sent 
to both of the users in question. 
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F. Claims 

1 . Telecommunications system for mobile cellular communications 

comprising: 

positioning means providing for the determination of the location of an individual 
mobile terminal belonging to the telecommunications system, 
memory means providing for, at the request of a first user of a mobile terminal, the 
storage, or restorage with modified content, of a list of other users of mobile 
terminals selected by die first user of a mobile terminal, whereby said memory 
means also provide for the storage of location data originating from the positioning 
means, for which purpose the memory means are linked to the positioning means, 
which location data refers to mobile terminals of first users and other users from 
the stored lists, 

comparison means providing for the comparison of location data of the mobile . 
terminals of the first user and mobile terminals of the other users selected by him, 
whereby said comparison means provide for the generation of the proximity signal 
that is a measure of the distance between the mobile terminal of die first user and 
the mobile terminal of another user from the list of other users, 
characterised in that the positioning means provide for the determination of die current 
location of mobile terminals of first users and of mobile terminals of other users from 
the lists of other users at times determined in the telecommunications system, and that 
comparison means provide for the generation of the proximity signal if and when the 
current distance between the mobile terminal of a first user and at least the mobile 
terminal of one other user from his list of other users fells below a predetermined value. 

2. Telecommunications system according to claim 1 , characterised in that it 
provides for the sending of a text message to a first user in response to the generation of 
a proximity signal for the first user and at least one other user from his list of other users. 

3. Telecommunications system according to claim 2, characterised in that the 
text message sent to the first user contains the telephone number of the mobile terminal 
of the at least one other user. 



4. 



Telecommunications system according to claim 1, characterised in that it 
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provides for the sending of a text message to the at least one other user in response to the 
generation of a proximity signal for the first user and at least one other user from his list 
of other users. 

5. Telecommunications system according to claim 4, characterised in that the 
text message sent to the at least one other user contains the telephone number of the 
mobile terminal of the first user. 

6. Telecommunications system according to claim 1 , characterised in mat the 
memory means are linked to a multimedia network, for example the Internet, which link, 
during a multimedia session, allows the first user of a mobile terminal to store, or re- 
store with modified content, in the memory means a list of other users of mobile 
terminals selected by the first user of a mobile terminal. 

7. Method for application in a telecommunications system for mobile cellular 
communication, which telecommunications system comprises: 

positioning means providing for the determination of the location of an individual 
mobile terminal belonging to the telecommunications system, 
memory means providing, at the request of a first user of a mobile terminal, the 
storage, or restorage with modified content, of a list of other users of mobile 
terminals selected by the first user of a mobile terminal, whereby said memory 
means also provide for the storage of location data originating from the positioning 
means, for which purpose the memory means are linked to the positioning means, 
which location data refers to mobile terminals of first users and other users from 
the stored lists, 

comparison means providing for the comparison of location data of the mobile 
terminal of the first user and mobile terminals of the other users selected by him, 
whereby said comparison means provide for the generation of a proximity signal 
that is a measure of the distance between the mobile terminal of the first user and 
the mobile terminal of another user from the list of other users, 
whereby said method comprises the following steps: 

the determination of the location of an individual mobile terminal belonging to the 
telecommunications system with the aid of the positioning means, 
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the storage, or the restorage with modified content, in the memory means, at the 
request of a first user of a mobile terminal, of a list of other users of mobile 
terminals selected by the first user of a mobile terminal, 

the storage in the memory means of location data originating from the positioning 
means referring to mobile terminals of first users and mobile terminals of other 
users from the stored lists, 

the comparison with the aid of the comparison means of location data of the 
mobile terminal of the first user and mobile terminals of the other users selected by 
the first user, whereby said comparison means generate a proximity signal that is a 
measure of the distance between the mobile terminal of the first user and of 
another user from the list of other users, 
characterised in that said method furthermore comprises: 

the determination of the current location of mobile terminals of first users and 
those of other users from the lists of other users at times specified in the 
telecommunications system, 

the generation of the proximity signal if and when the current distance between 
the mobile terminal of the first user and of at least one other user from his list of 
other users falls below a pre-determined value. ; - 

8. Telecommunications system according to claim 7, characterised in that said 
method furthermore comprises the sending of a text message to the first user in response 
to the generation of a proximity signal for the first user and at least one other user from 
his list of other users. 

9. Method according to claim 8, characterised in that the text message sent to 
the first user contains the telephone number of the mobile terminal of the at least one 
other user. 

1 0. Method according to claim 7, characterised in that said method furthermore 
comprises the sending of a text message to the at least one other user in response to the 
generation of a proximity signal for a first user and at least one other user from his list of 
other users. 
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1 1 . Method according to claim 8, characterised in that the text message sent to 
the at least one other user contains the telephone number of the mobile terminal of the 
first user. 

12. Method according to claim 7, characterised in that the memory means are 
linked to a multimedia network, for example the Internet, and the method furthermore 
enables the first user of a mobile terminal to store, or re-store with modified content, in 
the memory means during a multimedia network session a list of other users of mobile 
terminals selected by the first user of a mobile terminal. 
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